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The world is changing at an ever-
increasing rate. But there also are 
things that always remain the same. 
One of the most important of these is 
protecting the environment. And if 
you’re running a business, another 
one is not wasting your money.
The Waste Management and 
Research Center has been providing 
assistance to Illinois businesses and 
the public since 1985. WMRC is a non-
regulatory service organization 
affiliated with the University of 
Illinois and is a division of the Illinois 
Department of Natural Resources. 
WMRC has staff located in 
Champaign, Oak Brook, Peoria, 
Springfield, and Brighton.
Institutions both large and small are 
realizing that the environment and economic health are not competitors but are actually a great 
partnership. Recognition of this relationship is the key to success in the coming decades. Through 
WMRC's efforts, Illinois businesses can become more efficient and competitive. Improving the economic 
climate while protecting natural resources makes Illinois a better place to live, a role that WMRC has 
taken on since its beginning.
WMRC also has always had educational outreach as part of its mission. The Center will continue to find 
new ways to educate young and old alike about how science and nature can work together.
WMRC's staff is committed to providing real world solutions to real world problems.
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State of Illinois
Rod Blagojevich, Governor
Department of Natural Resources
Sam Flood, Acting Director 
Leslie Sgro, Deputy Director
Board of Natural Resources and Conservation
The BNRC is the governing body for the Illinois state scientific surveys, which includes the Waste 
Management and Research Center. The BNRC is an eight-member board appointed by the Governor and 
chaired by the Director of the Department of Natural Resources. It includes scientists, engineers, and 
representatives of the President of the University of Illinois and the President of Southern Illinois 
University.
DESIGNATED CHAIRMAN
Leslie Sgro, Deputy Director 
Illinois Department of Natural Resources (IDNR)
MEMBERS
Representing University of Illinois 
Dr. Charles (Chip) Zukoski 
Office of Vice Chancellor for Research 
University of Illinois
Representing Southern Illinois University 
Mr. John S. Mead, Director 
Coal Research Center 
Southern Illinois University
Chemist 
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Ms. Ada C. Nielsen 
BP America - Naperville
Engineer 
Ms. P. Kay Whitlock, P.E. 
Vice President of Christopher B. Burke Engineering, LTD - Rosemont
Plant Biologist 
Dr. John Ebinger, Professor Emeritus 
Department of Biological Sciences 
Eastern Illinois University
Animal Biologist 
Dr. John Rogner, Field Supervisor 
US Fish and Wildlife Service – Barrington
Geologist 
Currently Vacant
LIAISON
Damon Stotts, 
Acting Director, Office of Scientific Research and Analysis IDNR
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George Vander Velde, Director
If there is one word to describe the state of the environment and 
the economy today it is - challenging.
The world seems to spin at an ever-increasing speed and things 
seem to change faster every day. People often wonder, "What's 
next?" It is a challenge to look at the vast number of ecological 
problems facing the world and fashion solutions. The uncertainty of 
the world also makes operating a business a challenge.
Since 1985, the Waste Management and Research Center (WMRC) 
has proved that it is up to the challenge. In order to help our 
clients improve the environment while increasing their bottom line, 
WMRC has to be ahead of the curve…finding out, knowing what is 
coming up next.
The nation can no longer live with the notion that what is good for 
the economy is bad for business. Economic growth and scientific 
advancement should be coupled with the needs of the environment. 
At WMRC, we are striving to develop sustainable solutions that will 
provide a future of exciting opportunities while preserving an environmental legacy for generations to 
come. WMRC has helped hundreds of businesses find a better way to operate. We can show how 
preventing pollution reduces harm to the environment, provides a sustainable future and is 
economically viable.
From the research we fund to the final manufacturing processes we help improve, from the data we 
develop in our laboratories to the information we provide citizens, companies and agencies, WMRC is 
always seeks a better way to do a job. To make the world a better place, those solutions have to be 
able to sustain growth, sustain the economy, sustain our natural resources and sustain the 
environment. Our actions today can create an even better future: a sustainable future – that is WMRC's 
driving vision that keeps us working for the people of Illinois.
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The programs of Waste Management & Research Center are funded through a variety of sources. The 
largest source is General Revenue Funds from the state of Illinois. However, WMRC also receives 
funding from the University of Illinois, federal sources, other state sources, and private funds. The chart 
below shows the percentage of funding WMRC received in each category during Fiscal Year '06.
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The Waste Management & Research Center (WMRC) has long understood that simply telling someone 
about a new technology is unlikely to result in implementation of it. New technology and new ways of 
doing things can be intimidating. For new technology to be widely used, it must be tested, it must be 
available for review, and industry leaders must adopt it. WMRC has created a model for technology 
diffusion that addresses these issues.
The Accelerated Diffusion of Pollution Prevention Technologies (ADOP2T) program establishes showcase 
demonstration sites in actual facilities in a chosen industrial sector. WMRC asks the industry to define its 
needs and what technologies or practices the industry would like to see explored. In exchange for 
participating, a facility receives WMRC assistance in setting up, testing, and evaluating a new 
technology. On site demonstrations, on-site technical assistance and testimonials from key industry 
leaders combine to show companies how they can have more efficient processes and a better fiscal 
bottom line.
Traditionally, adoption of innovation is a slow process. The greatest lag time occurs in the ear1y testing 
and verification stages. ADOP2T attacks this early stage -- creating an industry-driven incubator for 
demonstration, testing and ultimately adoption of innovative technologies. Even a successful technology 
is slow to be adopted until a critical mass of industry opinion leaders has implemented it. At this stage, 
the technology moves from being innovative and risky to being recognized as standard and accepted.
The ADOP2T program this year has worked in a variety several industrial sectors:
l     Printed Wiring Board (PTB)- helping with energy savings and water reduction processes such are 
reverse osmosis (RO) and conductivity controls
l     Metal Finishers – developing water reduction, steam reduction, and energy reduction projects
l     Metal Fabricators – developing filtration systems for metal working fluids (mwf)
l     Manufacturing sector – implementing programs for lighting improvement and energy reduction, 
and replacing hazardous solvent parts washers with water based ones
WMRC also is part of a three state ADOP2T initiative (Illinois, Kentucky, and Minnesota). This program 
leverages efforts to diffuse innovative technologies into targeted sectors (fiber reinforced plastics, 
coating & painting, printed wiring board, and metal finishing).
For more information on ADOP2T, contact Dr. Tim Lindsey.
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Driven by Innovation: WMRC Explores the Possibilities of Biodiesel
Biodiesel is all the rage these days as America 
explores alternative fuels to help the environment 
and reduce costs. The scientists at the Waste 
Management and Research Center (WMRC) are 
among those exploring ways to produce and use 
biodiesel – but with a twist.
WMRC is producing biodiesel from waste streams, 
such as waste cooking oil. And it is using 100% pure 
biodiesel produced to fuel a standard diesel Ford 250 
pickup truck. What is commonly referred to as 
biodiesel is actually a blend of pure biodiesel and 
petroleum diesel (B20 is 20% biodiesel and 80% 
petroleum diesel, for example). WMRC researchers 
are evaluating the performance of the biodiesel 
under various conditions and seeking ways to 
improve or innovate upon the process of biodiesel 
production. 
The WMRC truck is noticeable as it is driven around 
not only for its decals declaring it a "Vegetarian" 
truck, but because it emits the tantalizing smell of 
fried foods. The pleasant smell is because WMRC 
scientists are working with the University of Illinois 
Dining Services to convert the University's used 
cooking oil into fuel. But it's not being done just for 
smell. It's an experiment in cleaner fuel. The goal is 
to turn a common waste into an effective, 
environmentally friendly, domestically produced fuel. 
The pleasant-smelling exhaust fumes are just a 
bonus.
Tim Lindsey, director of WMRC's technical assistance program, says that about 2000 gallons of grease 
from UI Dining Services will be converted to fuel per year. The 100% pure biodiesel, or B100, is being 
used to power a standard diesel Ford 250 pickup truck. 
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Most people think of biodiesel as a relatively new form of alternative fuel that is produced exclusively 
from soybean oil. However, Rudolf Diesel invented the Diesel engine in 1895. In 1900 at the World 
Exhibition in Paris, the engine was demonstrated using peanut oil as fuel at the request of the French 
government (peanuts were common in France's African colonies at that time). Diesel came to believe 
that his engine would be a boon to agricultural development, and that vegetable oils might someday 
become as important as petroleum products. Petroleum diesel came to dominate the market for a 
variety of social and political reasons, including its relatively cheaper cost, and the fact that it was a 
byproduct of gasoline production. But, with today's soaring oil prices, Rudolf Diesel's notions about the 
importance of vegetable oils seem prophetic as biodiesel demands increasing attention from many 
audiences.
Biodiesel is produced through a chemical process that involves the separation of glycerin from fatty 
acids and binding of those acids to alcohol molecules. It may sound complex, but across the country, a 
growing number of private citizens are producing biodiesel using simple production kits that can be 
purchased on the Internet. Any vegetable oil, not just soybean oil, may be used. Animal fats may also 
be used, though vegetable oils work better. Oils from algae can even be used. Biodiesel offers similar 
power and lower emissions as compared to petroleum diesel and is as biodegradable as sugar, making 
it an environmentally friendly alternative that can reduce dependence on foreign oil.
WMRC works with Illinois industries, businesses and citizens to reduce waste and prevent pollution – 
thus the interest in both the used cooking oil waste stream and cleaner burning, renewable fuels like 
biodiesel. WMRC researchers are hoping to explore the use of other industrial wastes and byproducts in 
the production of biodiesel to assist businesses and organizations in turning what might otherwise be 
seen as a disposal burden into a valuable commodity.
"Currently we're investigating the use of byproducts and oily wastes from a few large food processing 
companies in Illinois," says Lindsey. "We've found that samples collected from these companies can 
indeed be used to produce biodiesel." 
The use of oil from algae presents the possibility of working with Publicly Owned Treatment Works 
(POTWs), brownfields, lagoons, or other sites where algae is an unwanted reality, to create a situation 
in which water is cleaned while renewable fuel is produced, on site. Algae can even be cultivated for the 
purpose of producing biodiesel efficiently. Lindsey says that some algae produce oil at rates 40 times 
faster than the most productive terrestrial oil-producing plants.
The scientists at WMRC also hope to explore alternative crops, such as sunflowers, as sources of oil for 
biodiesel production, expanding the benefits of the biodiesel feedstock market to a wider range of 
agricultural operations. Farmers might also benefit from the use of manure as a fuel feedstock, or from 
the substitution of ethanol for the methanol commonly used in the process—both possibilities the WMRC 
researchers are investigating.
"Given the environmental benefits of using biodiesel, the inherent efficiency of the Diesel engine, the 
economic and social issues associated with dependence on petroleum, and the fact that biodiesel can be 
integrated into our country's existing fuel infrastructure, it makes sense to pursue biodiesel as an 
alternative fuel," says Lindsey.
WMRC has produced a report called "Small Scale Biodiesel 
Production" that gives an overview of the Biodiesel production 
process on a small-scale basis.
WMRC experts visited Mahomet-Seymour High School (MSHS) this 
year to provide a demonstration of biodiesel production for the 
Biological Science Applications in Agriculture (BSAA) class. Waste 
cooking oil from the school's cafeteria was used to produce the 
biodiesel. Several days later, the biodiesel produced from the 
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cafeteria's waste cooking oil was put into a MSHS bus that was used 
for transporting students.
Analytical Methods Development for the P2 Biodiesel Project
Dr. Jonathan Talbott from WMRC's Lab staff has been assisting the 
technical assistance providers by developing methods of analysis for 
the biodiesel and the starting material vegetable oils. Talbott has 
implemented cloud point determinations in accordance with the 
American Society for Testing and Materials (ASTM) method for 
biodiesel specifications. Talbott and Robin Holmlund procured 
standards and resurrected a little used flashpoint tester as another specification test for biodiesel 
quality. Talbott also has developed a Gas Chromatography-Flame Ionization Detector (GC-FID) method 
for the determination of glycerol, monoglycerides, diglycerides, and triglycerides in starting material 
vegetable oils and in the finished biodiesel product. This allows the WMRC engineers to modify 
conditions for optimization of the synthesis of biodiesel. 
For more information about WMRC's biodiesel program, visit the Biodiesel page on WMRC's website, 
or contact Dr. Tim Lindsey.
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Waste Management and Research Center (WMRC) has 
developed a new program to help industries extend the life 
of their metal working fluids (MWF) to save money and help 
the environment. The "Cutting Edge" program also 
examines ways companies can save energy.
The fabricated machinery and metal products (M&MP) 
sector in Illinois employs over 80,000 people and includes 
companies involved with farm machinery, packaging 
machinery, and construction machinery. This sector 
includes giant industries like Deere and Co., FMC Group, 
and Caterpillar, Inc.; but Illinois also has many niche 
companies that provide bolts, nuts, screws, rivets, spring, 
and crowns to the fabricated metals sector. Additionally, 
there are a number of specialized small machine shops that 
cater to automotive industry suppliers.
The forming process common to these companies usually 
employs a metalworking fluid (MWF) or coolant. MWFs are 
reported to contribute 8 -16% of machining costs (cost of 
chemicals, maintenance, energy, disposal, and equipment). 
Many of these costs can be avoided by improving process 
efficiencies; developing and instituting appropriate 
monitoring/control strategies; and holistic system design. 
The value of raw materials lost in the disposal of MWF's 
waste can vary from $200 to $400 per 1,000 gallons. This 
constitutes a potential internal revenue stream that can be 
tapped to pay for modernization.
It is estimated that the total annual volume of MWF being 
disposed of in the U.S. is two billion gallons. Typical 
disposal is often to a public water treatment system, where 
it can create problems. The additives in MWF also can 
create additional wastewater treatment problems.
Concerns also exist as to the adverse health effects on 
machine operators from exposure to organisms in MWFs. 
The isolation of pathogenic or potentially pathogenic 
organisms and endotoxins from MWFs raise issues of 
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worker safety.
The Cutting Edge Partnership focuses on bringing together 
a variety of expertise in areas such as machining, 
formulations, recycling, product management, 
environmental health, and safety to help companies 
address the uncertainties in adopting new technologies. In 
this program:
l     Technical assistance is driven by individual facility 
need. The partnership provides a forum through 
which articulated needs of end-users are addressed 
through collaborations with chemical suppliers and 
vendors, consultants, and academia.
l     Integrated multiple pathway approaches are the 
framework to reduce the environmental footprint of 
MWF. A core group of chemical suppliers, vendors, 
and consultants who subscribe to this philosophy has 
been assembled. Potential solutions, identified in 
response to the issues raised by the end-users, are 
screened based on the principles of Green 
Engineering.
l     Technology testing is carried out at mentor sites 
(sites chosen to include perceived industry leaders 
and maximum project visibility). A mentor site must be willing to show other industrial facilities 
the testing done. Incentives for industrial participation are access to highly trained technical 
experts, consultants, and tailored solutions to problems identified by the industrial 
representatives.
l     Following a successful technology implementation, other industry participants are allowed access 
to mentor sites to witness first-hand details of project conception, implementation, and 
applicability.
In summary, MWFs are an economic drain on facilities, difficult to treat, impose a significant burden on 
the environment if inadequately treated, and present unique health and safety issues. However, MWFs 
also present a unique opportunity to increase economic competitiveness, reduce environmental 
footprint, and improve worker health and safety.
Some of the companies involved in the "Cutting Edge" program are:
l     Toolamation: Using a MWF purifier to remove tramp oils and extend the life of the MWF in a 
milling machine.
l     Caterpillar: Officials from the Decatur Caterpillar facility were taken to the Caterpillar facility in 
Mossville to view the piloted ultrafiltration (UF) system on MWF. The Decatur facility is evaluating 
the possibility of conducting a similar coolant UF pilot project. Decatur also evaluated Mossville's 
trial aqueous parts washer as an alternative to its current solvent washers.
l     Ball Corporation: Ball has been using an aqueous cleaner to clean its machine teardown parts 
and production molds. The cleaner is faster and cleans better than the solution previously being 
using. The aqueous cleaner is being implemented in Bell's other plants in the U.S. and Canada.
l     B-Line: An energy/lighting assessment was performed at B-Line. B-Line is currently paying 
$100,000 per year to power the lighting systems in the facility. The majority of these systems 
consist of 400-watt metal halide and high-pressure sodium lamps. By implementing WMRC's 
recommendations, the cost for providing light to the facility could be reduced by $44,000.
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The Waste Management & Research Center joined 
Governor Rod R. Blagojevich in recognizing 15 
Illinois companies and organizations for significant 
achievements in protecting the environment and 
boosting the economy by naming them winners of 
the 2005 Governor's Pollution Prevention Awards.
"These companies and organizations have led the 
way in finding and using innovative ways of reducing 
waste and protecting the environment," Gov. 
Blagojevich said. "They have made an ongoing 
commitment to pollution prevention practices that, in 
the long run, are good for them, their employees, 
their communities and all of us in Illinois. They have 
shown us that conserving raw materials and 
preventing waste and pollution helps them retain and 
create jobs, benefiting our state's economy."
The 19th annual Governor's Pollution Prevention 
Awards were presented in Glen Ellyn during a 
luncheon hosted by WMRC. The Pollution Prevention 
(P2) projects recognized through the Governor's 
Pollution Prevention Awards program produced 
millions of dollars in savings in material and disposal 
costs. The award winners worked to prevent 
hundreds of tons of waste materials from being 
released into the environment and saved millions of 
gallons of waste water from being sent to treatment 
facilities. Applicants for the awards were judged in a 
statewide competition on criteria including 
technological innovation, environmental significance, 
economic benefits and commitment to pollution 
prevention. Pollution prevention engineers from the 
Illinois Waste Management and Research Center 
reviewed the applications, while the Illinois 
Environmental Protection Agency determined 
company environmental compliance.
"We were impressed again with the variety and 
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quality of the projects undertaken by the winning 
companies," said George Vander Velde, WMRC 
Director. "These businesses and organizations have 
proven that pollution prevention makes good sense 
for the environmental and economic health of Illinois. 
They have achieved their pollution prevention goals 
and saved millions of dollars in pollution control, 
waste disposal, energy and raw material costs."
The 2005 award winners are listed below. 
Information on the Governor's Pollution Prevention 
Awards program is available at www.wmrc.uiuc.
edu/gp2a
2005 GOVERNOR'S POLLUTION PREVENTION 
AWARD WINNERS
Large Industry Category
l     Akzo Nobel Non-Stick Coatings (ANNSC) in Des Plaines is a global manufacturer of non-stick and 
high heat protective coatings for cookware manufacturers, the automotive industry, and other 
industrial equipment manufacturers. The manufacturing process requires extensive equipment 
cleaning between batches to eliminate potential cross contamination. During the process of 
implementing an ISO 14001 Environmental Management System, ANNSC examined and 
prioritized its major environmental aspects. Through this analysis, the people at the facility found 
ways to minimize environment impacts and track the changes. An initiative also was developed to 
reduce hazardous waste from cleaning operations. As a result, there was a 35 percent reduction 
in hazardous waste in overall production in 2004. The liquid waste disposal costs in 2004 were 
reduced more than $41,000 from the previous year, a 47 percent reduction. 
l     Cardinal Health in McGaw Park is a supplier of products, services and technologies that support 
the healthcare industry. Cardinal Health has been recycling corrugate, paper, plastics, and metals 
for many years in an effort to reduce landfill and hazardous waste. Cardinal evaluated existing 
processes and developed new procedures for routing expired and obsolete products to more 
environmentally friendly paths. The obsolete products are donated to World Vision, an 
international Christian relief and development organization, to be used domestically or overseas. 
Whatever World Vision is not able to use is either recycled or sold for veterinary use only. 
Cardinal Health enlists the services of people with disabilities from Countryside Association to sort 
the products and send components to the appropriate venue. This process has decreased both 
landfill and hazardous waste disposal and has given Cardinal Health an opportunity to give back 
to the community. Since 2001, Cardinal Health has reduced its waste more than 14 million 
pounds through donation, recycling, or re-selling products.
l     Cintas Corporation in Romeoville is a large industrial laundry processing approximately 16 million 
pounds annually. Cintas had used more than two million gallons of fresh water in the wash 
process at a cost of more than $21,000 in water and sewer charges per month. Cintas installed a 
new wastewater treatment system which reused water and reused the effluent from the process. 
The new system allowed Cintas to meet discharge limits. Modifications to the wash formulas were 
made to take advantage of the reused water while keeping the cleaning quality equal to that of 
the standard fresh water formulas. Cintas reduced fresh water usage by more than 60 percent, or 
more than one million gallons per month. Water and sewer charges were reduced by more than 
$10,000 per month. Now, several other Cintas plants are reusing water and achieving similar 
results because of the work done in Romeoville.
Service Organization
l     Sarah Bush Lincoln Health Systems (SBLHS) in Mattoon is a community-based, not-for-profit 
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organization whose mission is to improve the health of people in east central Illinois. SBLHS 
provides health services 24 hours a day to patients of all ages. SBLHS established a committee to 
examine ways to improve the organization's conservation efforts. Working with local and state 
officials, the healthcare system identified steps needed to establish long-term and sustainable 
pollution prevention efforts within the organization. SBLHS also conducted a building energy audit 
and waste audit, resulting in several conservation projects and substantial savings to the 
organization. The health system installed a geothermal heating/cooling system in the Regional 
Cancer Center, upgraded to energy efficient lighting and fixtures, began recycling cardboard, and 
instituted a pilot project for paper and plastic recycling which will be expanded to more sites this 
year. In one year, these steps have saved SBLHS an estimated $278,125.
Continuous Improvement Awards
Vendor/Supplier
l     Solvent Systems International Inc. in Elk Grove Village is an expert in beneficial reuse, industrial 
waste recycling and pollution prevention. The company worked with the WMRC to develop The 
Grease Gator, a water-based parts washer with a built-in cleaning fluid. The patented Grease 
Gator immediately splits oil from the cleaning solution enabling quick removal of the used oil 
while keeping the non-hazardous cleaning solution constantly clean. It eliminates the need for 
solvents and slashes parts cleaning costs. It has been proven in independent tests to clean the 
dirtiest parts 57 percent faster than mineral spirits. The Grease Gator reduces volatile organic 
compound (VOC) emissions by 99.5 percent compared with mineral spirits (VOCs facilitate the 
creation of greenhouse gases). Also, the Grease Gator will eliminate 1,000 pounds of organic 
waste per year for each mineral spirits parts washer replaced. The Grease Gator also makes oil 
recovery easy during the cleaning process so customers can use the recovered oil as a heating oil 
replacement.
Large Industry Category
l     Cadbury Adams in Rockford is a major manufacturer of chewing gum. Two projects were 
undertaken in 2004 that had positive environmental benefits. Units that use non-contact cooling 
water to provide temperature variability for melting the gum base used water from the local 
municipality. That water has a high mineral content, so the cores of the units become fouled 
frequently which restricts water flow. The cores needed to be de-scaled several times per year 
using hazardous chemicals. Cadbury Adams developed a process using softened chilled water 
from a closed loop system along with heat exchangers. This process brought about a 46.8 million 
gallons-per-year reduction of water use and elimination of labor and chemicals to de-scale the 
units. Cadbury Adams also reduced the use of an ozone-depleting refrigerant in its plant by 
substituting the use of chilled water to provide the right temperature conditions for curing its 
gum. The company is saving $145,100 a year from this initiative.
l     Caterpillar Inc - CMO located in Mapleton is an iron foundry primarily casting engine blocks, 
engine heads and cylinder liners. At Caterpillar's Cast Metals Organization (CMO), metal castings 
are made by pouring molten iron into sand molds, allowing the iron to solidify and cool, and 
removing the castings from the sand. The rough casting then goes through a finishing process 
that includes blasting with steel shot. Historically, the plant would collect used shot in a dumpster 
to be disposed of off site or melted down in the furnaces. In the new process, the shot is 
accumulated in tubs and sent to a recycler who cleans and sorts it. The plant has improved air 
quality for employees, reduced the amount of waste going to an offsite landfill, and saved the 
facility an estimated $70,000 per year.
l     Caterpillar Mossville Engine Center in Mossville produces medium size truck engines. In 2004, a 
cross-functional team worked to improve diesel engine First Test Acceptance (FTA) rates, which 
had fallen as a result of rapid design changes to meet evolving EPA air emission requirements. 
Within about eight months, the team successfully increased FTA rates by about eight percent by 
pinpointing quality issues and correcting them at the source. Any improvement in the number of 
engines that successfully pass engine testing on the first test eliminates the need for additional 
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testing, using less fuel and reducing air emissions. By the end of 2004, projected air emissions 
from diesel fuel consumption dropped by more than 10 percent, translating into more than $2.88 
million in annualized savings. 
l     Electro-Motive Diesel, Inc. in LaGrange manufactures and rebuilds diesel engines and locomotive 
components. The facility generates a variety of waste from manufacturing and testing operations 
including used oils, cutting fluids, paint and solvents, concrete, pallets, scrap wood, cardboard 
and paper. These materials are segregated and recycled. The company has reduced the disposal 
of cutting fluids by 100,000 gallons per year at a savings of $15,000. Product substitution in the 
cleaning of adhesives on engines reduced the amount of hazardous waste generated and disposed 
by 500 pounds and saved $1,000 per year. The facility also reduced the amount of water used by 
3.6 million gallons, saving $7,300 per year. Electro-Motive increased recycling of wood pallets by 
35 percent, cardboard recycling by 27 percent, scrap wood recycling by 15 percent and used oil 
recycling by 58 percent in 2004 compared with 2003. The facility is also investigating the use of 
ultrafiltration to reduce off-site cutting fluid disposal.
l     GE Healthcare in Arlington Heights is a manufacturer of radiopharmaceuticals that are used by 
physicians in the diagnosis of disease through various imaging techniques. In 2004, GE 
Healthcare began a project to upgrade radiochemical manufacturing and reduce employee 
exposure by installing a more efficient state-of-the-art machine. The project required the removal 
of 150,000 pounds of concrete. The sections removed could not be disposed of by conventional 
means because of the presence of radioactivity from nearly 20 years of cyclotron operation. 
Rather than sending the material to a licensed radioactive burial facility with finite space, the 
concrete was incorporated into the shielding of two new target cells. This resulted in the company 
saving an estimated $750,000 in disposal fees. By recycling this concrete, space was made 
available at a burial site for materials that cannot be recycled.
l     International Truck and Engine Corporation in Melrose Park produces diesel engines for mid-sized 
trucks and school buses. In 2004, the company modified its method for testing the hardness and 
depth of the crankshafts it produces. International changed from a destructive method to a non-
destructive method using ultrasound. International estimates that this change could save up to 
$150,000 per year and reduce 9,166 pounds of waste scrap crankshafts. International estimates 
an additional $368,000 in annual savings by switching to water-based paint, substitution of 
cleaners, and improved chemical management of coolants.
l     Nalco Company, located in Bedford Park, is a specialty chemical company that manufactures a 
variety of products used for casting of metal parts and ceramic forms. The plant made 
improvements to its manufacturing process, recovering more product and reducing the number of 
cycles of adding chemicals. Nalco also developed a new technology, saving millions of gallons of 
water, reducing treatment chemicals needed by 60 percent, and reducing wastewater solids by 
27.6 percent. The overall savings totaled more than $3 million. Nalco also continues to make 
creative and beneficial use of idled buildings, which are now used by various governmental and 
local agencies. Training drills were held at the facility, benefitting community emergency response 
teams and area hospitals.
l     National Manufacturing is a building hardware manufacturer based in Sterling and Rock Falls. In 
2004, the company switched from an electrostatic spray paint system to an electrocoat painting 
process for coating its gate hardware. The company estimates that this change reduced its 
volatile organic compound (VOC) emissions by 8.416 tons per year. The solvent used to clean the 
spray guns has been reduced by 960 gallons annually. The company estimates an annual energy 
savings of $40,845. The company saved $72,475 on the annual cost of paint because the new 
process used 2,250 fewer gallons. The new e-coating technology also improved the paint 
coverage and thickness, resulting in a better coating.
Medium Company Category
l     ZF Sales and Service in Vernon Hills remanufactures drive train components such as 
transmissions, axles, gearboxes, and steering gears for trucks, buses, cars and construction 
equipment. In 2004, ZF recovered and reused 80 percent of material sent to the company, 
avoiding shipment of 1,500 tons of waste to a recycler or landfill. By analyzing its energy use and 
implementing a series of changes, ZF reduced its electricity consumption from 200 kW to 100 kW. 
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The resulting electric savings will be more than $24,000 annually. ZF also modified its process to 
reduce zinc consumption by more than 3,000 pounds annually for savings of $7,000. By exploring 
alternatives, ZF has eliminated use of 28 high-risk chemicals during the past two years. ZF also 
purchased remanufactured office furniture, saving more than $160,000 when compared to new.
Small Business Category
l     Norco Cleaners in Dolton has been a family-owned dry cleaning, laundry, and wet cleaning 
business since 1944. The company provides services to hotels, convention sites, commercial 
properties, schools, universities and hospitals. Company officials decided to implement a new 
technology that would reduce emissions and use of solvents for dry cleaning. Norco converted to 
refrigerated coils for the evaporation of the petroleum solvents. In 2004, the amount of solvent 
savings and emission reductions compared to 2002 amounted to a nearly 47 percent savings or 
almost $5,500 annually. The cost to fully replace two reclamation units would have been close to 
$70,000, while conversion units installed by Norco employees cost $14,000. In addition, Norco is 
replacing mercury-containing lights with newer, more environmentally friendly lighting.
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Greening Schools One by One
WMRC's Greening Schools project, a partnership with 
Illinois EPA, has provided resources to school 
administrators and teachers since 2004. During this 
period more than 568 teachers have attended Safe 
Chemicals in Education Workshops. Participation in 
these workshops has made it possible for more than 
500 schools to take advantage of free removal of 
educational chemical wastes at an average savings 
of $1,800 to $5,600 per school. Greening Schools 
has been a partner in a statewide effort to improve 
the environmental learning quality of schools. In 
addition to Illinois EPA, other partners involved in the 
Safe Chemicals in Education Workshops have 
included Illinois Department of Public Health and 
Illinois State Board of Education.
Greening Schools identifies resources and conducts 
presentations for solid waste agencies and 
organizations including Tri-County Green Matters 
(Peoria), Solid Waste Agency of Lake County 
(SWALCO), Solid Waste Agency of Northern Cook 
County (SWANCC), Illinois Counties Solid Waste 
Management Association, and Illinois Recycles. 
Greening Schools has presented at Illinois Science 
Teachers Association conferences and numerous 
smaller teacher-education programs sponsored by 
local Regional Offices of Education. Through these 
presentations and meetings, an additional 1,265 
educators have been introduced to Green School 
strategies.
Students have learned about recycling, chemical 
management, packaging, and water pollution. The 
Urbana Middle School's Waterworks Project 7th 
grade students selected to study the Boneyard Creek 
in Champaign. They identified pollution issues as well 
as erosion and community use of a park where the 
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creek flowed through, Scotts Park. Carol Knepp, 
Greening Schools project manager, participated with 
education content and hands-on preparation for 
three months. The student's project was their 
contribution to an Earth Day event that created 
public awareness of the pollution issues.
Teachers and informal education agencies rely 
heavily upon the Greening Schools Web site. Since 
2004 more than 1,410 resources have been added to 
the Web site, each specifically selected for its value 
to teachers and school administrators. Topics on the 
Web site have expanded to include air quality, art 
safety, career education, chemistry, composting, 
energy, integrated pest management, school 
projects, theater and performing arts safety, 
transportation, and 75 other categories.
When requests are received for school presentations Greening Schools arranges for a representative to 
attend the school's event. More than 1,400 elementary students have been introduced to pollution 
prevention concepts at their schools, while an additional 1,600 students have experienced a sample of a 
Greening Schools program at larger community events. Students have learned about recycling, 
chemical management, packaging, and water pollution.
In 2005-2006 Greening Schools introduced a new concept in Pollution Prevention education. A growing 
awareness of pollution prevention and health safety in the Arts has been visible in New York and 
California, but Greening Schools and IEPA brought this topic to Illinois, and in April presented the Art 
Classroom Health and Safety for Art Educators workshop. Art educators were introduced to the hazards 
and health effects in art followed by recommendations for safer lessons. A walk through of an art studio 
provided hands-on opportunities. Participants said they found the workshop eye opening and that they 
had not known about the chemicals used in the classrooms. These workshops have benefited from new 
partnerships with the Great Lakes Centers for Occupational and Environmental Safety and Health, the 
University of Illinois at Chicago, and the School of the Art Institute of Chicago. Plans are for additional 
workshops on safety for educators, arts and safety, an Administrator session on Integrated Pest 
Management, and energy reduction.
"It's exciting to see teachers making connections between what they have been doing and the 
associated consequences," said Knepp. "One art educator moaned after sitting through a workshop that 
she wished this information had been available years ago when she was first determining her art form. 
Knowledge is powerful and this new knowledge for art and theater educators is stimulating a lot of 
thought and reaction."
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New Collaborative Research Projects
Jeff Levengood (Illinois Natural History Survey, INHS) and Teresa Chow (WMRC's Laboratory 
Supervisor) have received funding for a seed project entitled: “Isoflavones in the Environment: A Pilot 
Study”. Isoflavones are non-steroidal phenolic plant compounds found abundantly in soy that may have 
estrogenic and anti-androgenic effects on wildlife. Little information exists relative to the presence of 
isoflavones in the environment and the effects on amphibians in the agricultural Midwest, where large 
acreages of soybeans are planted. The objectives of this pilot investigation are to: 1) develop a method 
for the separation of 16 isoflavones and metabolites in water and sediments/detritus, using High 
Performance Liquid Chromatography (HPLC) and High Performance Liquid Chromatography-Mass 
Spectrometry (HPLC-MS) techniques; and, 2) determine if isoflavones or their metabolites are present 
at measurable concentrations in water and detritus of amphibian breeding habitat in central Illinois. The 
project began in June 2006, and will run through the summer, 2007.
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Monte Wilcoxon analyzing samples on the Center's HPLC instrument
The laboratory's HPLC Group has begun another new project under a research contract from US Army 
Construction Engineering Research Laboratory (CERL) in Champaign. The project, "Development of 
Analytical Methods to Support Treatment of New Generation Explosives" will provide funding for supplies 
and contract personnel needed for the analytical method development and rigorous method assessment 
for a new generation of army explosives like PAX-21 (Picatinny Arsenal Explosive). Environmental 
sampling and monitoring of explosive components are conducted in support of the federal Resource 
Conservation and Recovery Act (RCRA). PAX-21 is a propellant formulation composed of RDX, a highly 
sensitive explosive; 2,4-dinitroanisole (DNAN), an energetic binder; ammonium perchlorate, an oxidizer 
and trace amounts of n-methyl-p-nitroaniline (MNA), a processing aid or stabilizer. DNAN and MNA are 
new explosive components that are not included in the current USEPA Method 8330 fortrace analysis of 
explosive residues by HPLC. WMRC is exploring modifications to Method 8330 that will facilitate the 
analysis of DNAN and MNA in the presence of the 16 Method 8330 energetic compounds. A project goal 
is to improve the separation and quantitation of all of the analytes in a single analytical procedure. 
Areas of method optimization that will be explored include limits of quantitation, precision, accuracy, 
method robustness, extraction efficiency and overall reliability for DNAN and MNA. Testing in real world 
samples will also be done. A standard operating procedure (SOP) will be prepared as a final project 
deliverable. The project began in April 2006 and will end in December 2006.
WMRC is currently working with Dr. Donna Mensching and Dr. Val Beasley, both of the University of 
Illinois College of Veterinary Medicine, on a project dealing with the analysis of polybrominated flame 
retardants (PBDEs) in samples from house cats. Commercial use of PBDEs began in the late 1970's and 
the compounds were widely used in furniture and carpeting in the ensuing years. While the flame 
retardants have done much good in fire prevention, there is concern that humans are accumulating the 
flame retardants in their bodies from the constant contact with household items that are treated with 
these compounds. Some of the congeners, various forms of PBDEs, are known to adversely impact 
thyroid function. For this project, household cats have been chosen as sentinels for exposure to humans 
as they occupy the same living space, and are in contact with the same furniture and carpeting as 
humans. Older cats often develop thyroid disorders, a condition that has been increasingly diagnosed 
since the introduction of brominated flame retardants. WMRC is analyzing feline serum samples, feline 
adipose samples, canned cat food and household dust samples. Central to the analysis of the PBDEs is 
WMRC's MicroMass Autospec Ultima NT high-resolution gas chromatograph/mass spectrometer (GC/
MS). The instrument is capable of determining quantities of these flame retardants in environmental 
samples at low part per billion levels.
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Gary Bordson checks the autosampler on the research GC/MS
Continuing Improvements in the Laboratory's Speciation Capabilities
Speciation analysis is the determination of the individual forms of an element present in an 
environmental or other sample. Speciation is important because the form or species present for an 
element determines its toxicity, environmental mobility, chemical reactivity in response to removal or 
clean-up technologies, and bioavailability to plants and wildlife. The WMRC laboratory developed the 
capability to perform speciation analyses, especially of arsenic and selenium forms, by coupling High 
Pressure Liquid Chromatography (HPLC) to Inductively Coupled Plasma Mass Spectrometry (ICPMS). 
This analytical capability is in demand especially from power companies and others involved with coal 
combustion and disposal of associated residues. A representative chromatogram of an arsenic and 
selenium speciation run is illustrated in Figure 1. Modifications to the communications between the 
tandem instrumental system have permitted more efficient, and less hands-on operation.
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Figure 1: Example of separation of arsenic (As) and selenium (Se) species in environmental samples
Arsenic species in Brazilian Soils from Gold Mining Sites
Dr. Jonathan Talbott and John Scott collaborated with Dr. Jaime Mello, of the University of Vicosa, 
Brazil, who was in Champaign, IL working with Dr. Joseph Stucki, of the University of Illinois. Their 
research project investigated the biomethylation of inorganic arsenics in arsenic-rich Brazilian soils 
incubated with a magnesium chloride solution under anaerobic conditions (see Figure 2 below). 
Previously, this researcher discovered that gibbsite, an aluminum mineral, complexes arsenic and 
inhibits its release and mobility from arsenic-rich mining soils. Gibbsite occurs in some of the mining 
soils from Brazil. WMRC laboratory staff provided the arsenic speciation analyses critical to interpreting 
the results of the experimentation. This year, the researchers identified classes and genera of the 
microorganisms and blue green algae responsible for methylating inorganic forms of arsenic normally 
present in terrestrial soils to potentially less toxic organic forms. The recent work has been accepted by 
the journal Environmental Science and Pollution Research and has implications for remediation 
strategies for arsenic-contaminated soils.
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Figure 2: Mining area of Brazil from which arsenic-rich soils were collected
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Library and Clearinghouse
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The Library and Clearinghouse at WMRC specializes 
in the science of waste management, which makes it 
a unique national resource. The Library's print 
collection includes industry case studies and 
information on pollution prevention practices, 
environmental education, sustainable development, 
environmental and analytical chemistry, alternative 
fuels, renewable energy, and household hazardous 
waste. The Library's holdings include thousands of 
books, articles, maps, reports, and periodicals.
The Library's staff continues to add holdings to 
OCLC, a national shared bibliographic database, 
making the collection available for loan to libraries 
throughout the country. The Library's periodical 
holdings have been in OCLC since the 1990s. In FY 
2006, the Library became part of AskAway Illinois, the newly-formed statewide online reference service. 
AskAway Illinois is part of OCLC's QuestionPoint virtual reference cooperative, which provides 24/7 
reference assistance from librarians all over the world.
Last year, the WMRC Library staff responded to over 300 information requests from clients. In addition, 
library staff added 280 books and videos, 11 serials, and 1341 articles to the library's collection. The 
Library staff also continued to add records for Web sites and online documents to the library's catalog. 
In addition, the WMRC Librarian conducted environmental story times each week for first and second 
grade classes at Dr. Howard Elementary School in Champaign.
The WMRC Library added several new reference guides to its web site in FY 2006. Topics of the new 
guides include:
l     Biodiesel Research: A Bibliography and Finding Aid
l     Environmental Information: Trends and Issues
l     Nanotechnology and the Environment: Selected References
Links to the Library's complete collection of reference guides are available online.
WMRC Library staff continues to maintain Environmental News Bits, a web log to update Center staff 
on environmental news and emerging issues. In FY 2006, 2,363 items were posted to the web log.
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The Clearinghouse consists of reports from research projects funded by the Center, pollution prevention 
fact sheets and brochures, and other environmental information from around the world. The 
Clearinghouse distributed 565 publications last year on topics ranging from household hazardous waste 
to mercury and pollution prevention in schools. This number is lower than previous years because in FY 
2005, the Center moved to electronic-only distribution of its research reports. During FY 2006, 41,171 
WMRC reports and fact sheets were viewed on the web site, more than double the number of views 
from FY 2005.
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P2Rx and GLRPPR
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The Pollution Prevention Resource Exchange (P2Rx™) is a consortium 
of eight regional pollution prevention information centers, funded in 
part by the EPA. These centers all provide pollution prevention 
information, networking opportunities and other services to states, 
local governments and technical assistance providers in their region. 
U.S. EPA awarded WMRC funding to support the Pollution Prevention 
Resource Exchange (P2Rx) for the seventh year, and WMRC 
anticipates additional funding in FY 2007.
The Midwest P2Rx center is known as the Great Lakes Regional 
Pollution Prevention Roundtable (GLRPPR). This organization is 
coordinated by WMRC. Through its participation in P2Rx, the 
Roundtable is able to expand the services and products provided to 
the entire Great Lakes Region as well as provide quality and cost-
effective national products.
Key resources provided to the public through this network are Topic 
Hubs. Topic Hubs are web-based guides to peer-reviewed pollution 
prevention information and expertise on a particular subject. GLRPPR 
has developed ten of the fifty-eight hubs offered by P2Rx. During the 
past year, GLRPPR developed the P2 in Arts Education and the 
Integrated Pest Management in Schools topic hubs. These hubs can 
be accessed at www.glrppr.org. GLRPPR also continues to expand 
and improve topic hubs that it previously developed, which include:
l     Regulatory Integration
l     Mercury In Schools
l     Mercury In Healthcare
l     Lithographic Printing
l     Flexographic Printing
l     Technology Diffusion
l     P2 & Environmental Security
l     Great Lakes Regional Salvage Yards
l     Integrated Pest Management in Schools
l     P2 in Arts Education
U.S. EPA also awarded WMRC funding to support the operation of GLRPPR for the 11th year in a row. 
GLRPPR hosted a Strategic Planning Meeting in Chicago. The purpose of the meeting was to conduct a 
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review of state technical assistance program needs and how GLRPPR could respond to those needs. The 
meeting also served as an opportunity to assess and refine current service provided by GLRPPR. In 
response some services have been expanded, while others have been revised. The GLRPPR advisory 
committee continues to implement many of these changes and is in the process of updating the 
organizational charter to reflect these updates.
GLRPPR also hosted a summer conference in New 
York City at the New York Academy of Sciences. The 
conference included a scientific interpretive tour of 
the New York Harbor on the City of New York 
Department of Environmental Protection Water 
Quality Survey Boat, and a tour of a building that is a 
leading example of sustainable residential living and 
features solar energy panels, green roofs, recycling of 
gray water for sanitary re-use, state of the art air 
purification systems, and much more. The conference 
featured guest speakers from throughout the Great 
Lakes region discussing topics such as sustainable 
recreation, pollution prevention in the urban and 
suburban environment, industrial programs and 
activities, local and regional collaborations, and the 
Great Lakes Restoration Initiative. There also were 
presentations about persistent bioaccumulative toxics in the Great Lakes, dioxin reduction initiatives, 
and electronics waste disposal and legislation. Approximately 55 people attended the conference.
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A patent has been issued to a pair of WMRC employees. Kishore Rajagopalan and Todd Rusk, as well as 
Rob Sanford from Civil and Environmental Engineering, received the patent for an innovation they 
developed. The patent is based on the use of paramagnetic particles to probe membrane integrity, i.e., 
to determine if defects -such as pinholes- exist in the membrane. The patent improves current 
membrane integrity detection procedures through utilization of the magnetic properties of the test 
particles as a "handle" to increase both particle concentration and specificity prior to detection. A draft 
paper is available that provides experimental verification of the proposed process and discusses the 
plausibility of scale-up to larger systems.
Developments like this one help maintain WMRC's reputation as a leader in purification technologies. 
Click here if you are interested in reading the patent and finding out more about it.
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The Printers' National Environmental Assistance Center (PNEAC) is 
one of the national compliance assistance centers established by U.S. 
EPA Office of Enforcement and Compliance Assurance. WMRC has 
received funding from the U.S. EPA to coordinate PNEAC since 1995. 
PNEAC maintains services to industry and government agency staff 
including
l     on-line, direct technical and compliance assistance to printers;
l     a comprehensive web site that provides environmental 
compliance, safety and technical resources specific to the 
commercial printing industry.
Over the last year, the EPA implemented new regulations that 
streamline the use of hazardous waste manifests and modify the key 
information that is required to be included on the manifest that must accompany every shipment of 
hazardous waste within the U.S. PNEAC developed an on-line tutorial that explains the new manifest 
requirements and explains details of the new manifest while displaying an image of the actual document 
on the computer screen. This tool has been a resource for all industries and sources that generate 
hazardous wastes, not just printers. It has been widely used and feedback on this resource has been 
extremely positive. In the coming year, PNEAC will be developing a similar resource to assist industry to 
comply with EPA's storm water regulations.
Fact sheets and case studies are perennially a key resource provided on the PNEAC web site. Over the 
last year, the navigation and layout of the PNEAC fact sheets was redesigned to be more user friendly. 
Thirty-eight (38) fact sheets from U.S. EPA and various state agencies were added to the collection. A 
number of EPA fact sheets include those translated into the Spanish language.
PNEAC served as a co-sponsor of the Printers National Environmental Health & Safety Conference held 
in Indianapolis, Indiana in March 2006. PNEAC has co-sponsored the program for eleven years. PNEAC 
presented the third annual "PNEAC Partner of the Year" award at this conference. The Partner of the 
Year award honors an individual who has made significant contributions to PNEAC.
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Staff Publications & Presentations
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Informing the public about the many interesting and important projects at Waste Management & 
Research Center (WMRC) is an on-going commitment. WMRC staff members had a number of 
publications and poster presentations during the year.
Publications
Barnes, L.L. (2004-present). "Environmental News Bits web log." Online at http://lib.wmrc.uiuc.edu/
enb.
Barnes, L.L. (2006). Biodiesel Research: A Bibliography and Finding Aid (WMRC TN06-085). Champaign, 
IL: Illinois Waste Management and Research Center. (Online at http://www.wmrc.uiuc.edu/
main_sections/info_services/library_docs/TN/tn06-085.pdf)
Bittorf, P.J., Kapoor, S.G., DeVor, R.E., Rajagopalan, N. (2006). "Effect of Water Phase Surface Tension 
and Viscosity on Metalworking Fluid Functionality." Transactions of the North American Research 
Institution of SME, 34, 555-562. 
de Mello, J.W.V., Roy, W.R., Talbott, J.L., Stucki, J.W. (2006). "Mineralogy and Arsenic Mobility in 
Arsenic-rich Brazilian Soils and Sediments." Journal of Soils and Sediments, 6(1), 9-19.
de Mello, J.W.V.; Talbott, J.L.; Scott, J.; Roy, W.R.; and Stucki, J.W. (2006) "Arsenic Speciation in 
Arsenic-rich Brazilian Soils from Gold Mining Sites Under Anaerobic Incubation." Environmental Science 
and Pollution Research, OnlineFirst (DOI: http://dx.doi.org/10.1065/espr2006.08.330).
Ebbs, S., Talbott, J., Sankaran, R (2006). "Cultivation of Garden Vegetables in Peoria Pool Sediments 
from the Illinois River: A Case Study in Trace Element Accumulation and Dietary Exposures." 
Environment International, 32(6), 766-774.
Holm, T.R., Kelly, W.R., Wilson, S.D., Roadcap, G.S., Talbott, J.L., Scott, J.S. (2005). "Arsenic 
Distribution and Speciation in the Mahomet and Glasford Aquifers, Illinois." in Advances in Arsenic 
Research (ACS Symposium Series ; 915) Washington, DC : American Chemical Society, pp. 148-160.
Marlin, J.C., Darmody R.D. (2006). "Returning the Soil to the Land: the Mud to Parks Project." 
Reclamation Matters 3(1), 11-18.
Rajagopalan, N.; Rusk, T.N.; Sanford, R.A. (2006) "Methods and Systems for Membrane Testing." 
United States Patent 7,011,758, 11 p. [Online at http://tinyurl.com/ebqcw].
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Stephens, R.; Barnes, L.L. (2006). Nanotechnology and the Environment: Selected Resources. 
Champaign, IL : Illinois Waste Management and Research Center. (Online at http://www.wmrc.uiuc.
edu/main_sections/info_services/library_docs/ other_pubs/nanotechnology-ref-guide.pdf)
Stone, M.E.; Kuehne, J.C.; Cohen, M.E.; Talbott, J.L.; Scott, J.W.(2006). "Effect of Iodine on Mercury 
Concentrations in Dental-unit Wastewater." Dental Materials, 22(2), 119-124.
Wentz, J.E.; Kapoor, S.J.; DeVor, R.E.; Rajagopalan, N. (2005) "Experimental Investigation of 
Membrane Fouling due to Microfiltration of Semi-Synthetic Metalworking Fluids." Transactions of the 
North American Research Institution of SME, 33, 281-288
Presentations
Barnes, L.L. "Environmental Information: Trends and Issues." (University of Illinois Graduate School of 
Library and Information Science, Urbana, IL, March 7, 2006)
Barnes, L.L. "Environmental Storytime" series (Dr. Howard Elementary School, Champaign, IL, weekly, 
August 2005-June 2006)
Marlin, J.C. "Propagating Common Woodland Wildflowers." (Urbana Herb Society, Urbana, IL, Sept. 7, 
2005.)
Marlin, J.C. "Sediment Removal and Beneficial Use." (Panel Moderator, 2005 Governors Conference on 
the Management of the Illinois River System, Peoria IL, October 5, 2005)
Marlin, J.C. "The Mud to Parks Project." (Environmental Law Committee of the Illinois State Bar 
Association, Chicago IL, December 9, 2005)
Marlin, J.C. "Potential Use of Illinois River Sediment for Coastal Marsh Restoration." (Workshop for a 
Coast-wide Strategy to Rebuild Louisiana's Coast, New Orleans LA, January 18, 2006)
Marlin, J.C. and Darmody, R.G. "Beneficial Use of Illinois River Sediment as Topsoil." (International 
Conference on Rivers and Civilization: Multidisciplinary Perspectives on Major River Basins, LaCrosse 
WI, June 28, 2006.) 
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Research is part of our name at the Waste Management & Research Center (WMRC), and always close 
to our heart. WMRC supports research projects on pollution prevention technologies, remediation of 
contaminated DNR lands, the assessment of sources and risks of persistent organic and inorganic 
pollutants in Illinois, and water and energy management. The results of the various research projects 
provide valuable information to the scientific and regulatory community in Illinois and throughout the 
nation. The information is beneficial to Illinois' decision-makers in their efforts to make sound 
environmental decisions, which will ultimately impact the citizens of Illinois.
FY2006 turned out to be an unusual year. Because of legislative language problems, WMRC's research 
funds were not made available until late May 2006. Researchers did not receive their normal quarterly 
payments, so were forced to slow progress on their projects. As a result several projects earmarked for 
FY2006 completion had to be amended into the next fiscal year. And new contracts were delayed. 
Despite the delay in funding several projects were completed during the fiscal year and nine new 
projects were initiated. These are described below.
Research projects completed in FY06
l     CMS in Small and Medium Enterprises - Tom Bierma and his colleagues at the Department of 
Health Sciences at Illinois State University (ISU) found that efficiency performance contracts 
(EPCs) for small and medium enterprises (SMEs) are a marketable approach that rewards 
suppliers for improving efficiency and reducing waste in SME operations through pollution 
prevention and energy efficiency (P2E2) innovations. They are similar to programs such as 
chemical management services (CMS) that have been successfully used in larger enterprises. The 
research project is examining several barriers to the idea, such as a lack of suppliers willing and 
able to form alliances necessary to make EPCs successful, and EPC programs may not achieve 
widespread adoption without efforts by government or non-profit organizations to overcome the 
barriers.
l     Applicability and Scalability of Microfiltration for Recycling Semi-synthetic 
Metalworking Fluids - Shiv Kapoor and his associates at the University of Illinois at Urbana-
Champaign (UIUC), along with Kishore Rajagopalan of WMRC, investigated the applicability of 
microfiltration technology by investigating the membrane fouling mechanisms at work in the 
system. They looked at reducing fouling through the adjustment of operating parameters and 
designed a new semi-synthetic metal working fluid (MWF) that significantly reduced the impact of 
membrane fouling. This new MWF performed as well as the commercial MWF in tests of cooling 
and lubricity.
l     Development of a Corporate Industrial Energy Management Plan - Ty Woodin and his 
colleagues at Caterpillar, Inc. finished a new industrial energy management plan which provides a 
framework for an overall approach to energy efficiency at two of Caterpillar's sites. The successful 
application of the plan will be a generalized, systematic procedure that all industrial 
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manufacturers may follow in order to maximize energy efficiency no matter the size and activity 
of the industrial facility.
l     Barley Decomposition and Inhibitory Effects on Algae Growth in Wastewater - This study 
by Jianpeng (Jim) Zhou of Southern Illinois University–Edwardsville gathered new quantitative 
information on the kinetics of barley straw decomposition in wastewater. Such information will 
expand our knowledge of this cost-effective and promising means for algae control in wastewater. 
It also developed design criteria (e.g. loading rates and change-over time of each deployment) of 
barley straw for algae control. The findings of this project could potentially help hundreds of 
wastewater lagoons in Illinois to improve effluent quality and meet discharge criteria.
Development of Refractive Index Sensors for Monitoring of Machine Cutting Fluids - 
Newell Instruments, Inc. worked on the development of a metal cutting fluid (MWF) sensor which 
gives operators more control for monitoring cutting fluid concentrations. The low cost refractive 
sensor can be mounted inline with a machine tool's cutting fluid circulation system, eliminating 
the need for an operator to be in contact with the cutting fluid. The sensor is for continuous 
monitoring of cutting fluids in their natural state, and allows accurate knowledge of fluid 
concentration. This allows the operator to machine high quality parts while using a minimal 
amount of cutting fluid. This will lead to cost savings, health benefits, and reduced environmental 
impact.
Research projects selected for funding in FY06:
l     Isoflavones in the Environment: A Pilot Study (seed project) - The primary objectives of 
this pilot study being conducted by Jeff Levengood of the Illinois Natural History Survey and 
Teresa Chow of WMRC will be 
1.  To develop a better method for the separation of 16 isoflavones and metabolites in water 
and sediments/detritus, optimizing sensitivity and the separation of the compounds;
2.  To explore the use of fluorescence detection to increase the sensitivity of detecting some 
analytes; and
3.  To determine if isoflavones or their metabolites are present in measurable concentrations in 
water and silt of amphibian breeding habitat in highly agricultural areas in central Illinois. 
This will be done when tadpoles of a variety of frog species are developing and actively 
feeding.
l     Mercury Concentration in Wetlands associated with Coal-fired Power Plants in Illinois 
(seed project) - Richard Halbrook and his colleagues at the Cooperative Wildlife Research 
Laboratory at SIU received funds to provide preliminary data and protocols for evaluating the 
current mercury status in wetlands surrounding coal-fired electrical generating plants. The study 
will also provide a mechanism for monitoring and evaluating the efficacy of efforts to reduce 
mercury emissions.
l     Whole-cell Biocatalysts for Producing Biodiesel from Waste Fats (seed project) - This 
research project being conducted by Guang Jin and associates at the Department of Health 
Sciences at ISU will determine whether the micro-organisms that produce four popular lipases 
used in biodiesel synthesis can catalyze transesterification of yellow grease high in free fatty acids 
(FFA). The ability to use whole organisms in place of either alkali or purified enzyme catalysts 
could allow low-cost transesterification of high-FFA waste fats.
l     Low-temperature Diesel Fuels, Additives, and Chemicals from Vegetable Oils (seed 
project) - Joshua Strege and his colleagues at the University of North Dakota Energy & 
Environmental Research Center are working to develop an economical process for converting 
vegetable oil into a biodiesel fuel suitable for use in cold weather. Among the benefits to farmers 
and biodiesel producers will be 
m     The local production of a fuel that does not have clouding or gelling issues during winter 
months,
m     The potential reduction in the cost of this fuel as compared to conventional biodiesel, and
m     The probable elimination of any glycerin by-product that may become a costly waste 
stream as the biodiesel industry increases.
l     Hydrologic and Hydraulic Modeling for the Restoration of the Calumet Marshes: 
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Assessment of Runoff Scenarios - Yanqing Lian and George Roadcap of the Illinois State 
Water Survey (ISWS), along with Ximing Cai of UIUC, are constructing hydrologic and hydraulic 
models for the entire Calumet region in south Chicago. These models will be used as a basis for 
determining the best water management strategies for the Lake Calumet Cluster Site and the 
adjacent marshes and ponds that it affects. In collaboration with other projects in the area, the 
researchers expect to evaluate a combination of various measures to help in achieving water flow 
regime and water quality targets for the restoration of the Lake Calumet region. The region has 
been used for a waste management site in the past.
l     Expanded CMS Pilot Projects in SMEs - Thomas Bierma at ISU will build on earlier efforts to 
introduce the chemical management system (CMS) model into small and medium sized 
enterprises (SMEs) in Illinois. The CMS model has been implemented at two SMEs in central 
Illinois and the companies saw substantial savings in material and energy costs the first two 
years. The longer-term value of this approach is to improve the competitiveness of Illinois 
industries to ensure their financial viability into the future.
l     Developing the Basis for Creating Environmental Networking Organizations in 
Downstate Illinois - Susan Morgan and Jianpeng Zhou of the Department of Civil Engineering at 
SIU–Edwardsville are evaluating the potential for the development of environmental networking 
organizations in the metro-east region of St. Louis. A large amount of hazardous waste is 
generated in Madison and St. Clair counties, indicating that there is room for pollution prevention 
activities. The project will identify potentially interested parties, define the needs of industry, 
explore the feasibility and usefulness of creating networking organizations in these two counties 
in western Illinois, and develop a networking organization model. The researchers will then work 
with WMRC to implement the recommendations of the project.
l     Topsoil Modification during Suburbanization: Impact on Demands for Municipal Water – 
Robert Darmody, UIUC, will investigate the impact on water usage of various construction 
practices. The study will focus on new construction in northeast Illinois and will address topsoil 
removal, soil compaction, and associated effects on water percolation rates, and the ultimate 
impact on water use for lawn and garden watering. The research will help to redefine construction 
practices that will minimize post-construction water usage and help with water shortages in that 
region of the state.
l     Greening Metalworking Fluids Purchasing Using Multicriteria Methodologies - Michael 
Plewa and Elizabeth Wagner, UIUC, along with Kishore Rajagopalan, WMRC, are developing 
methodologies that will help industrial users make intelligent choices in purchasing metalworking 
fluids (MWFs). The information to be gathered will include evaluations of the functional behavior 
of the MWFs in various industrial processes, and the toxicity and associated health and safety 
aspects of the various fluids.
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Technical Assistance
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WMRC technical assistance engineers possess a unique mix of experience and training that enables 
them to investigate and solve a variety of business problems. Our experts can help businesses and 
organizations reduce all types of solid waste as well as toxic releases into the air or water.
WMRC engineers work as change agents to help customers identify and implement practices that 
improve efficiency. Services typically begin with a free assessment to develop strategies and set 
priorities for addressing issues. WMRC staff assists companies to develop and implement processes that 
are more environmentally friendly and less wasteful. Services offered by the technical assistance 
experts at WMRC include:
l     Pollution Prevention – WMRC staff work closely with customers to help them identify opportunities 
to improve efficiency by reducing raw material utilization and waste.
l     Energy efficiency
l     Water purification and conservation methods
l     Environmental Management Systems
l     Testing of alternative technologies
No matter the size of the project, WMRC can provide a sustainable solution!
Chicago Industrial Rebuild Program 
WMRC partnered with ComEd to provide energy, waste reduction, and process improvement 
assessments to manufacturers in the Chicago area. WMRC’s technical assistance engineers worked with 
several paper and packaging manufacturers to assist them with improving their waste management 
practices and implement energy efficiency technologies.
Chemical Management Services in Small to Medium Enterprises (CMS in SME) Project 
The goal of this project is to acquaint small and medium sized manufacturers with chemical 
management services and work to implement them within their plants. WMRC engineers, in 
collaboration with Dr. Thomas Bierma from Illinois State University’s Department of Technology, has 
ongoing relationships with several companies who are in various stages of implementing CMS in their 
facilities. Hitachi Nubaki Automotive has agreed to be featured in a case study. The company’s two-year 
pilot program resulted in $427,000 savings. Anticipated savings from all six pilot programs could 
conservatively range from $1.2M to $1.4M with CO2 emission reductions exceeding 1.47 million pounds 
annually. This project was funded in part by WMRC’s Research Program. Results of the pilot projects will 
be published as a WMRC research report.
Green Construction and Development 
The WMRC Pollution Prevention Program's Green Construction and Design Program assists citizens, 
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developers and contractors with recycling and reuse options for construction activities. Through a Solid 
Waste Management Grant from the USEPA, WMRC has developed a project to implement a sustainable 
building program within the state of Illinois. The project will provide information and technical 
assistance on green building concepts and construction and demolition (C&D) waste management and 
recycling, as well as form partnerships with 'change agents' to implement these practices. During the 
two-year grant period, WMRC will host three seminars on these topics, identify recycling markets for 
C&D debris, and form partnerships with two Illinois builders to perform green building and recycling 
demonstration projects.
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The Waste Management and Research Center (WMRC), a 
division of the Illinois Department of Natural Resources, 
assists Illinois industries, businesses, and citizens to reduce 
and manage waste. WMRC services include:
l     Laboratory Services
l     Information Services
l     Research Funding
l     Technical Assistance
Through WMRC's efforts, Illinois Businesses can become more efficient 
and competitive. Improving the economic climate while protecting 
natural resources makes Illinois a better place to live.
 
NEWS
1.2.08  EPA Widens Window on Regulatory Process
1.2.08  Eyes: Windows to the World
1.2.08  Low Dose Arsenic Is an Endrocrine Disruptor
More News...
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l     
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l     
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l     
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l     
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l     
IL DoD Environmental Partnership
l     
Illinois Governor's Pollution Prevention Awards
l     
Illinois River Project
l     
WMRC Seminar Series on Sustainability
 
  SITE HIGHLIGHTS 
WMRC announces the 2007 Illinois Governor's Pollution Prevention 
Award Winners.
WMRC's 2007 Annual Report is now available!
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  Welcome  
Welcome to the Illinois 
Department of Natural 
Resources Website 
Our mission is to manage, 
protect and sustain Illinois' 
natural and cultural resources; 
provide resource-compatible 
recreational opportunities and to 
promote natural resource-related 
issues for the public's safety and 
education. 
By exploring our website, you 
will learn about how you can enjoy the natural wonders of our 
state, purchase a fishing or hunting license, tour our state parks or 
link to exhibits at the state museum. Enjoy all that outdoor Illinois 
has to offer! 
 
What's New  
l     12/07/07 Conservation 
Stewardship Program (SB17) 
Information and Application 
available here
 
 
l     11/27/07 Deer Hunters - 
Check the Chronic Wasting 
Disease Test Results for 
your deer here 
 
l     1/01/07 - Deer Hunters: 
New Regulations & Hours: 
read our Press Release or 
check out the updated 
Administrative Rule here
l     11/01/07 - IL Sportsmen 
Against Hunger
l     Commercial License Holders 
l     Hunters: Check in your 
Turkey or Deer - Harvest Pin 
Information and Harvest 
Check Station & Reporting 
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